Measuring the use of research evidence (URE) by schools has become a central focus of education researchers. However, it has proven challenging due to low response rates, social desirability bias, and costly or time-consuming data collection methods. To overcome these challenges and meet the needs of research focused on URE, this paper introduces a non-reactive archival measure: Archival Search of Use of Research Evidence (ASURE). ASURE counts references to research or evidence on a school's or school district's website to capture the extent of its rhetorical use of research evidence. After illustrating the collection of ASURE in all public school districts in Michigan (N = 595), we use data on these districts to show that ASURE is reliable and valid, and thus offers a promising new strategy for measuring URE in schools. We conclude by considering future steps for exploring ASURE, not simply as a measure of URE in schools, but instead as a measurement strategy for assessing URE in a broad range of organisational contexts.
led Durbin and Nelson to observe that 'teaching is not currently an evidence-informed profession ' (2014, 1) and more recently for Malouf and Taymans (2016) to observe that whether education has transformed into an evidence-based field remains an open question. They addressed the first part of this question by 'assess[ing] the availability of technically sound research on education interventions ' (2016, 454) , while here we take up the second part: Are educators using it?
Measuring attitudes toward, capacity for, and actual use of research evidence has become a central focus of education researchers. In the US, the William T Grant Foundation has sponsored research on the use of research evidence in youth settings since 2009, while in 2014 the National Center for Research in Policy and Practice and the Center for Research Use in Education were formed to investigate whether educators are using research to inform their decision making. Similar efforts toward measuring the use of research evidence in educational settings have also emerged in the UK (for example, Williams and Coles, 2007; Durbin and Nelson, 2014; Nelson et al, 2017) , Australia (for example, Blackmore, 2002) , Canada (for example, Lysenko et al, 2015) , Germany (for example, Demski et al, 2016) , and the Netherlands (for example, Schildkamp et al, 2017) . Research use can occur in many different ways, including for instrumental purposes such as selecting a programme with demonstrated effectiveness, as a conceptual tool that informs how programmes are examined but may not impact on which programme is selected, and as a symbolic gesture that confers legitimacy on the decision to select a particular programme (Weiss, 1979; Estabrooks, 1999) . However, regardless of the specific way that research evidence is used in schools, measuring it has proven challenging for a number of reasons. Educators' busy schedules make it difficult to collect data directly from them, and more than a decade of promoting evidence-based programming has raised the risk of educators providing socially desirable responses. Moreover, even when data can be collected from educators as individuals, this provides limited information about research use by schools as institutions.
The Archival Search for Use of Research Evidence (ASURE) is an archival measure that aims to overcome these challenges and meet the needs of research focused on the use of research evidence. ASURE directly measures what we call the rhetorical use of research evidence: the invoking of research or evidence in communication to outside audiences (for example, parents). However, when a person or organisation engages in rhetorical use of research evidence, it is often to communicate about its actual instrumental, conceptual or symbolic use. Thus, ASURE may also indirectly measure these other types of use. It differs from other measures in three important ways. First, whereas most other measures aim to assess the use of research evidence by individuals, ASURE is focused on use at the organisational level, for example by a school, school district, or other education entity. Second, rather than attempting to directly capture instances of actual research use, ASURE instead aims to identify instances of organisations communicating about use to outside audiences (that is, engaging in rhetorical use). Third, as an archival measure, ASURE is non-reactive and collecting it does not require direct interaction with organisations or people (for example, schools or educators), and thus is both less prone to social desirability biases and places less burden on respondents. Moreover, because ASURE is derived from data that are readily accessible using internet search engine results, it can be used at large and nested scales (for example, all schools in a district, and all districts in a state) and in near real time.
This paper is divided into five sections. In the first section, we briefly review the meanings of 'use of research evidence', then in the second section we discuss some of the challenges to measuring the use of research evidence in schools. In the third section, we introduce the ASURE measure as a possible solution to some of these challenges. In the fourth section, we use data collected from all public school districts in Michigan (N = 562) to present evidence of ASURE's feasibility and reliability as a direct measure of rhetorical use, and evidence of its validity as an indirect measure of actual use. We conclude in the final section with a discussion of the limitations of ASURE, and directions for its further development.
What is 'use of research evidence'?
As early as 1980, scholars have noted the difficulty of defining the use of research evidence and the related constructs of 'knowledge utilisation' and 'evidence-informed decision making', leading Larsen to describe it as 'one of the most pressing needs in the field' of knowledge utilisation (1980, 428) . Many efforts to define these concepts trace initially to the mid 1970s, with separate strands focusing on types and degrees of use. Rich (1975) and Caplan et al (1975) both articulated two types of research useinstrumental and conceptual -in the same year, however they defined them in subtly different ways. For Rich, instrumental use occurs in the short term and 'refers to use… of information that can be documented: it appears directly in a memo', while conceptual use occurs in the long term and 'refers to influencing a policymaker's thinking about an issue ' (1975, 241-2) . In contrast, for Caplan et al, instrumental use is 'specific, task oriented', while conceptual use is 'general, broadly oriented ' (1975, 10) . In 1977, Knorr instead juxtaposed instrumental use with symbolic use, which 'refers to post hoc legitimations of decisions already taken ' (1977, 179) . This triumvirate of types of research use -instrumental, conceptual, and symbolic -were ultimately joined together by Pelz (1978) , Weiss and Bucuvalas (1980) , and Beyer and Trice (1982) , but continued to evolve. For example, Weiss (1979) referred to what had been called instrumental uses as enlightenment, and subdivided symbolic uses into those that are political (that is, to legitimise action) and tactical (that is, to deflect criticism or delay action). More recently, Estabrooks (1999) adopted a new set of terminology for the same set of types, replacing instrumental with direct, conceptual with indirect, and symbolic with persuasive, finding that although they are distinct types of research use, they are each aspects of a single underlying construct of research use.
While much of the theorising and empirical research on the use of research evidence has focused on defining its types, others have also aimed to define degrees of use. Larsen (1980) distinguished complete use in which research findings are used in their original form, from adapted use that modifies findings to fit the user's context, and partial use that relies only on those findings that are relevant or fit existing beliefs. Knott and Wildavsky (1980) offered a more complete seven-stage framework for understanding the degrees of use. In their framework, the most minimal use of research evidence is reception, in which policy and decision makers have merely received research evidence. Following reception, use may proceed through the stages of cognition (that is, the research is read), reference (that is, it changes thinking), and effort (that is, it is used to persuade others). The process concludes with the adoption of the actions justified by the research, their implementation, and their impact. Although this framework focuses on degrees of use, there is also overlap with frameworks that focus on types of use. For example, the reference stage mirrors conceptual use, while the effort stage mirrors symbolic use.
Each of these definitions of the use of research evidence raises the question: what counts as 'research' or 'evidence'? In much of the work reviewed above, research evidence is ambiguously defined, but from context implicitly refers to a kind of knowledge generated via the scientific method (that is, via systematic data collection and analysis to answer a pre-defined question). Importantly, this work is clear that research is defined by the process, not the person who generated it: a university professor can generate research evidence, but so too can a practitioner. Under this definition, data by itself is not research because while data is 'systematically collected and organised to represent some aspect of schools' (Schildkamp et al, 2017, 242) , it may not be subject to formal analysis or have been collected for the purposes of answering a pre-defined question. Accordingly, the constructs of 'data use' and 'data based decision making' that often arise in the field of education are different from the use of research evidence, but nonetheless share some similarities (for example, Anderson et al, 2010; Schildkamp et al, 2017; Wayman and Stringfield, 2006) . For example, there are multiple types of data use, and data may be used in decision making to varying degrees. Thus, past efforts to measure whether or to what extent educators are using data, and whether or to what extent they are using research evidence, may inform each other.
Challenges to measuring the use of research evidence in schools
Despite recent attention on the importance of the use of research evidence by schools, few quantitative measures have been developed to measure it. Often schools' use of research evidence is assessed qualitatively (for example, Coburn et al, 2009), which can be valuable for understanding the processes involved, but can be difficult to employ in large-scale studies and for other researchers to replicate. Although quantitative measures of the use of research evidence have been developed in related settings like healthcare, these require adaptation for use in schools (for example, Squires et al, 2011) . In this brief review, we do not attempt to present a comprehensive review of measurement of the use of research evidence, but rather to summarise the measurement challenges identified by existing reviews (for example, Squires et al, 2011; Gagnon et al, 2014) , with a particular focus on identifying the extent to which those challenges extend to measurement in schools.
First, nearly all measures are at individual level, assessing the extent to which individuals use research or characterising individuals' attitudes about or ability to access research. The pool of individuals varies in scope, from teachers alone (Nelson et al, 2017; Schildkamp et al, 2017) , to teachers and principals (Williams and Coles, 2007) , to teachers, administrators, and staff (Wayman et al, 2016) . A similar individual-level focus appears in other contexts as well, with some of the most widely used measures focused on individual social workers and case managers (for example, Aarons, 2004; Rubin and Parrish, 2011; Palinkas et al, 2016) . Such individual-level measures can be aggregated within organisations (for example, Demski et al, 2016) , however this yields an indirect organisation-level measure and can be problematic when there is variation among the individuals within an organisation (O'Brien, 1990) . Thus, while existing measures can provide insight into educators' use of research evidence, they are less suitable for measuring schools' use of research evidence.
Second, nearly all measures of the use of research evidence are collected via self report using a survey or structured interview. Unless specific steps are taken to avoid priming respondents, for example by not asking explicitly about research or evidence (Neal et al, 2015a; Neal et al, in press b; Nelson et al, 2017) , these types of measures can introduce the risk of a social desirability bias. For example, Anderson et al (2010) sought to assess the use of research evidence using a four-item scale that included asking school principals (on a six-point scale): 'I rely frequently on research evidence in my decision making'. In the current policy climate that promotes evidence-based practice, it is difficult to imagine a principal selecting the 'disagree' or 'strongly disagree' response option. Indeed, among 237 principals, the mean response on this item was 4.86, well above the scale midpoint and corresponding to 'agree'. Similarly, Williams and Coles (2007) found that only 2.7% of principals in the UK reported having a negative attitude about research. Self-report measures that invite socially desirable responses can inflate estimates and lead to ceiling effects that hamper subsequent statistical analysis.
Third, the majority of measures with evidence of validity are multi-item scales. Although scales allow the researcher to assess reliability, measure multiple dimensions of the use of research evidence, and examine the measurement's structure, their collection also requires more time (and when participant incentives are offered, money). Some of the scales developed for educators have more than 40 items (Schildkamp et al, 2017, has 61; Wayman et al, 2016, has 53; and Lysenko et al, 2015, has 43) . Scales frequently used in social work are similarly long: the Evidence-Based Practice Process Assessment Scale has 51 items (EBPPAS; Rubin and Parrish, 2011) , and the Structured Interview for Evidence Use has 45 items (SIEU; Palinkas et al, 2016) . The length of these scales may limit their use in large populations (for example, state-or nation-wide samples) or in populations with limited time (for example, educators).
Finally, because many measures of the use of research evidence are designed to be collected directly from respondents, they raise concerns about low response rates and patterns of missingness. Most studies measuring the use of research evidence in schools did not report their response rates (for example, Anderson et al, 2010; Lysenko et al, 2015; Schildkamp et al, 2017) , while those that did reported fairly low response rates (11.1% in Williams and Coles, 2007) . Response rates were slightly higher among social workers (37.1% for Rubin and Parrish, 2011) , mental health practitioners (21.9% for Nelson and Steele, 2007) , and government officials (35% for Landry et al, 2003) , but still well below levels necessary to avoid non-response bias. The exception appears to be when such measures are collected from a captive student population for the purposes of evaluating training in the use of research evidence (94.9% for Bradley and Herrin, 2004; 86% for Johnston et al, 2003) .
Developing an archival approach to measuring the use of research evidence in schools
Having encountered some of these challenges during the conceptualisation and data collection stages of a larger study about the use of research evidence in public education (Neal et al, in press a; Neal et al, in press b; Neal et al, 2015a; Neal et al, 2015b) , we sought to develop a new measurement strategy that might provide some solutions or supplement existing measures. Actual instrumental (that is, concrete application), conceptual (that is, informing the thinking process), and symbolic (that is, as a source of legitimacy) uses of research evidence are difficult to observe or detect directly, often because they are subtle and occur 'behind the scenes'. However, schools' engagement in these types of uses can leave behind indirect traces, including instances of schools communicating to outside audiences (for example, parents, politicians) about having engaged in the uses of research evidence. This led us to explore the possibility of an archival measure of use of research evidence that focuses, not on capturing instances of actual use, but instead on capturing the traces of use in schools' communications (that is, rhetorical use).
There are many different archival sources where a school's use of research evidence might be reflected, including school board meeting minutes, school improvement plans, and teachers' classroom materials. However, among the most readily accessible and public-facing archival sources is a school's own website, including the web pages and documents hosted there. Drawing on this archival data source, the Archival Search for Use of Research Evidence (ASURE) measures a school's rhetorical use of research evidence by identifying and counting references to using research or evidence on its website. It is collected by performing the following search using Google:
allintext:("research based" | "evidence based") site:XXX where XXX is replaced with a school's top-level domain. This search will return a list of all web pages within the school's website that contain the phrase 'research based' and/or the phrase 'evidence based' (case insensitive, with or without a hyphen), along with an approximate count of the number of pages meeting these criteria. Accordingly, ASURE scores take the form of a count variable, and thus range from 0 to, in principle, positive infinity, but in practice are rarely likely to exceed 1000. Figure 1 shows an example for South Lyon Community Schools, with the ASURE score circled.
The selection of keyword phrases is critical; too many, too few, or inappropriate keywords can lead to errors. We experimented with a large number of keyword phrases in different combinations, each time reading the pages returned by the search to determine whether they included references to the use of research evidence. For example, we found that the phrases 'use of research evidence' and 'evidence informed decision making' are rarely used and resulted in under-counting. Conversely, the keyword 'research' is commonly used on pages that do not reference the use of research evidence and resulted in over-counting (for example, on a page describing fourth grade students' research projects). In the context of Michigan public schools investigated in the next section, we found that the keyword phrases in the search above offered a balance between including relevant pages and excluding irrelevant ones (see Table 1 ). This approach offers a potential solution to many of the challenges associated with existing measures of the use of research evidence reviewed above. By focusing on a school's website, it measures use of research evidence at the organisational rather than individual level, and as an archival measure, it is non-reactive and thus reduces the risk of obtaining socially desirable responses and eliminates burdens on the respondents. Additionally, because this measure can be collected electronically using publicly accessible websites, the cost of data collection is minimal, and the risk of non-response is limited to schools that do not maintain websites. Moreover, it may offer some additional advantages. First, it can be collected in near real time, allowing researchers to collect baseline data or to characterise a sample of schools very quickly (cf Naven et al, in press). Second, it can be collected at large scales, for example, about all schools in a state (as illustrated in the next section) or country. Third, it can be collected at multiple, nested scales by modifying the domain specified in the search query, allowing researchers to characterise the use of research evidence, not only in individual school buildings, but also in whole school districts, or in county-or higherlevel administrative units (for example, intermediate school districts).
While ASURE has the potential to offer some advantages, it is important to be clear about what it is and is not designed to measure. It directly measures schools' rhetorical use of research evidence, which we define conceptually as the invoking of research or evidence in communication to outside audiences (for example, parents), and which ASURE operationalises as website references to research and evidence. In the next section, we present evidence of ASURE's feasibility and reliability as a direct measure of rhetorical use. In contrast, ASURE does not directly measure the extent or quality of schools' use of research evidence. However, to the extent that rhetorical use and actual use co-occur (that is, when schools use research, they also communicate about having used it), ASURE may provide an indirect or proxy measure of the extent to which a school engages in the use of research evidence. In the next section, we present evidence of ASURE's validity as an indirect measure of schools' use of research evidence.
Illustration and validation: the use of research evidence in Michigan Public Schools
We initially experimented with ASURE by collecting it for approximately half of all public school districts and intermediate school districts in Michigan in October 2016 (N = 268). We then collected ASURE for all districts in Michigan in March 2017 to more rigorously investigate its reliability and validity as a measure of the use of research evidence (N = 595); results reported in this section refer to this full-scale data collection. ASURE could not be collected for 33 districts because they either did not maintain a website, or their website was not fully indexed by Google. Thus, we were able to collect ASURE for 562 districts (94.4%), which took approximately two hours, highlighting its feasibility even in relatively large settings.
Because ASURE is a single-item measure, the only form of reliability that is relevant is test-retest reliability, which assesses a measurement's stability over time. To evaluate ASURE's test-retest reliability, we compare ASURE scores in October 2016 and March 2017. The high correlation (r = 0.887, p < .001; see Table 2 ) indicates that ASURE scores were stable over this six-month period and offers evidence that it exhibits test-retest reliability. More concretely, schools' ASURE scores do not fluctuate dramatically over short periods of time, but instead offer a time-stable measure of their rhetorical use of research evidence. Figure 2 illustrates the distribution of ASURE scores among Michigan public schools in March 2017. Approximately 27% of districts' websites contained no pages referring to research or evidence (N = 153), and an additional 16% of districts referred to them on only one page (N = 89). However, the majority of districts in Michigan refer to research or evidence on two or more of their web pages (N = 320, 57%). On average, districts refer to research or evidence on 9.62 web pages, however this masks substantial variation in the measure (s.d. = 23.18). For example, some local public school districts referenced research or evidence on more than 100 separate web pages. These ASURE scores directly capture the frequency of a school's rhetorical use of research evidence when engaging with the public through its website. Although web pages are authored by individuals, the positively skewed distribution suggests that ASURE is not affected by social desirability and the associated ceiling effects. Table 1 presents qualitative evidence of ASURE's content validity and provides a window into exactly what ASURE is measuring by reporting, for school districts with low (1), medium (5), and high (28) values of ASURE, the context within which these keywords appeared on their websites. The website for Madison District Public Schools, located in suburban Detroit, contained only one page using either keyword -in an annual education report letter sent to parents and community members (A1) -and thus receives an ASURE score of 1. This may communicate an instrumental use of research to the public because it suggests the district is focusing teacher professional development on learning strategies that are based on research, but it may also communicate a symbolic use of research to the public because it communicates directly to parents the district's commitment to high-quality pedagogical strategies.
Qualitative validation
The website for Huron School District, located on the Southern edge of Detroit Metropolitan Airport, contained these keywords on five separate pages, and thus receives an ASURE score of 5. A reference to 'research based' in the district's vision statement on its home page communicates a symbolic use of research evidence, conveying immediately to all website visitors that the district values research-based instructional practices (B1). Likewise, references to 'research based' in materials promoting a tax increase communicates a symbolic use of research evidence to the public, in this case of a specifically political nature (B4 and B5). Notably, although the phrase 'research based' is used in exactly the same context in B4 and B5, these are nonetheless distinct items on the website and therefore are counted separately to arrive at an ASURE score. In some sense, this 'double-counts' references to uses of research evidence, but it captures the fact that the district has placed such references in multiple locations throughout its website. Like Madison District, Huron District also uses the phrase 'research based' in its annual education report letter to parents (B2). However, in this context, it may be viewed as a communication of conceptual use because thinking about research-based practices guides the district's progress toward school improvement. Finally, in a page providing parents with links to special education resources (B3), the National Dissemination Center for Children with Disabilities is highlighted as a source for 'research based' information, which explicitly communicates instrumental use of research.
Finally, the website for Mattawan Consolidated Schools, located in rural Southwestern Michigan, contained the relevant keywords on 24 distinct pages, but receives an ASURE score of 28. When the number of pages containing the relevant keywords exceeds 10, the number reported by Google on the first page of search results (see Figure 1) is an approximation. However, we found that these approximations are typically quite close to the actual page count and, as we demonstrate below, exhibits strong test-retest reliability. These 24 pages communicate several different types of the use of research evidence to the public, including instrumental (for example, C2, C3, C4), conceptual (for example, C9), and symbolic (for example, C17-24). However, while most of the pages identified by ASURE in this district assess rhetorical uses of research evidence (that is, the communication of the use of research evidence to the public), some do not. For example, the phrase 'research based' appears in the title of an item in the bibliography of a curriculum manual (C7), and in a newsletter to describe a new component of the SAT exam (C10), but in neither case is the keyword used to refer to the use of research evidence.
Quantitative validation
Although ASURE directly measures schools' rhetorical use of research evidence, it may also offer an indirect or proxy measure of schools' actual use of research evidence. To explore this possibility, Table 2 presents quantitative evidence of ASURE's validity as a measure of the use of research evidence using correlation coefficients. The statistical significance of these coefficients was evaluated using Monte Carlo permutation tests to avoid increases in Type-I error associated with large sample sizes.
Validity is a more complex concept than reliability, and is composed of multiple aspects (Messick, 1995; AERA, APA, & NCME, 1999) . Here, we focus on what Messick calls the external aspect, which can be established through 'convergent and divergent evidence… as well as evidence of criterion relevance and applied utility ' (1995, 745) . First, convergent evidence is a 'pattern indicating a correspondence between measures of the same construct ' (1995, 746) , and aims to demonstrate that a new measure is consistent with an already established measure. To provide evidence of ASURE's convergence, we compare ASURE scores to scores on the Evidence Based Practice Attitudes Scale (EBPAS; Aarons, 2004) , which is a widely used measure of the use of research evidence. As part of a related study conducted in 2015, a random sample of 200 Michigan school district superintendents were invited to complete two adapted versions of the openness and divergence subscales of the EBPAS (61% response rate, N = 122; Neal et al, in press a; Neal et al, in press b; Neal et al, 2015a; Neal et al, 2015b) . In the first version, they responded to items focused on themselves (for example, 'I like to use new programmes to help students'), while in the second version they responded to items focused on their district (for example, 'My district likes to use new programmes to help students'). We find that ASURE is positively correlated with (that is, converges on) both the self-focused (r = 0.129, p = 0.157) and district-focused (r = 0.155, p = .090) versions of the EBPAS. Notably, the correlation with the district-focused version is slightly higher, which is expected because ASURE is intended to be an organisational-level, rather than individual-level measure of the use of research evidence. Although the correlation coefficients are in the expected direction, neither is statistically significant, the implications of which we discuss below. Second, discriminant evidence is a 'pattern indicating a distinctness from measures of other constructs' (Messick, 1995, p 746) . Given its measurement, there is one construct in particular for which distinctness is most in jeopardy, and thus for which discriminant evidence is most needed: the overall size of a district's website. Because ASURE is measured as a count of web pages, there is the risk that it simply measures the size of a district's website, but not the extent of a district's use of research evidence. To provide evidence of ASURE's ability to discriminate these two potentially related constructs, we compare ASURE scores to the total number of web pages on each district's website. Despite its statistical significance, the weak correlation (r = 0.109, p = .010) indicates that ASURE is not merely measuring website size, and thus offers evidence of its discriminant validity. Importantly, because ASURE is necessarily less than or equal to the total number of web pages on a given site, some minimal correlation between these two constructs is required, however it is smaller than most other correlations presented in Table 2 .
Third, evidence of applied utility involves demonstrating a relationship between the measure in question and 'criterion measures pertinent to selection, placement… or other accountability purposes in applied settings' (Messick, 1995, p 746) . To provide evidence of ASURE's applied utility, we focus on two broad categories of such measures that are expected to be associated with schools' use of research evidence: organisational capacity and student achievement. Domitrovich et al (2008) and others have argued that 'the amount and type of resources available to deliver evidencebased services in schools are important organisational-level factors to consider' when understanding schools' implementation of evidence-based practices (p 14; Owens, 2004; Ringeisen et al, 2003) . Because locating, understanding, and implementing research evidence is time consuming, time is one important resource to provide capacity for the use of research evidence, which can be limited in districts serving large numbers of students. Accordingly, we find that ASURE is negatively correlated with district enrollment, controlling for revenue (r = -0.143, p = .002). Because the implementation of evidence-based programmes can also be costly, money and especially capacity for greater per-pupil spending is another important resource. We find that ASURE is positively correlated with district expenditure, controlling for district enrollment (r = 0.181, p < .001). Finally, simply having the autonomy and expectation to engage in using research evidence is an important, but often overlooked factor in capacity. In Michigan, Intermediate School Districts (ISDs) are county-level agencies that exist primarily to provide support services, including consultation on and assistance with research. We find that ASURE is positively correlated with whether or not a given entity is an ISD (r = 0.252, p < .001).
Whereas capacity to engage in the use of research evidence is an important precursor to the actual use of research evidence, student achievement is an important outcome. Promotion of the use of research evidence in schools is most often advocated as a strategy for improving learning outcomes. For example, in the US, the purpose of the What Works Clearinghouse is to facilitate the use of research evidence for the selection of the most effective programmes, while the purpose of the IES-sponsored National Center for Research in Policy and Practice is to explore 'how research can best be used to improve school performance and student outcomes'. The Education Endowment Foundation and What Works Scotland have similar aims in the UK. Reflecting the effect of the use of research evidence on outcomes, we examined the relationship between ASURE and students' academic proficiency as indicated by scores on the Michigan Student Test of Educational Progress (M-STEP), a standardised test introduced in 2015 to measure students' progress toward state educational standards and used by all public schools in Michigan. We find that ASURE is significantly positively correlated with the percentage of a district's students who achieved proficiency in the areas of maths (r = 0.134, p = .003), science (r = 0.278, p < .001), and social studies (r = 0.140, p = .002), but not literacy (r = 0.076, p = .098).
Discussion
ASURE provides a direct measure of schools' or school districts' rhetorical use of research evidence, which refers to their communication with outside audiences about engaging in the use of research evidence. It also provides an indirect measure of schools' actual use of research evidence. A school's ASURE score directly conveys the number of pages on its website where research or evidence is referenced, but a more conceptual interpretation of individual scores is challenging without a frame of reference. That is, when looking at a single school's score, it is difficult to say whether it is high or low, good or bad. Instead, it is more useful to interpret schools' ASURE scores with reference to other schools' scores. First, there is an important difference between schools with ASURE scores of 0 and those with non-zero ASURE scores: it distinguishes schools for which notions of research and evidence are sufficiently important to be mentioned when communicating with outside audiences from those where notions of research and evidence are not particularly salient. Second, among schools with non-zero ASURE scores, it may be possible to draw comparisons. For example, schools with higher ASURE scores invest more effort in, and perhaps place more value on, the use of research evidence, than schools with lower ASURE scores. However, as an indirect measure of use of research evidence, precise numerical comparisons may not be appropriate. For example, the difference between schools with ASURE scores of 1 and 2 may be more important than the difference between schools with ASURE scores of 50 and 51, despite the numerical differences being the same. Similarly, the difference between schools with ASURE scores of 500 and 1000 may be negligible, despite the substantial numerical difference.
As the text excerpts in Table 1 illustrate, ASURE captures school districts' communications to the public about instrumental, conceptual, and symbolic uses of research evidence, while rarely capturing instances that are not related to the use of research evidence, providing preliminary qualitative evidence for its content validity. At the same time, these qualitative data offer an opportunity to consider some of ASURE's limitations. First, as a single-item measure, it cannot be used to independently measure and distinguish school districts' communication about different types of uses of research evidence. Second, if a webpage has recently been redesigned, or if it is written in a non-HTML language (for example, Java, Flash), search engines may not have indexed the contents of their pages, leading to coverage issues. Finally, this measure could be susceptible to false positives and false negatives. False positives include cases where a district uses phrases like 'evidence-based' on their website, but is referring to something other than the use of research evidence (for example, C10). Conversely, false negatives include cases where a district communicates information about the use of research evidence, but does not use the phrases specified in the search query on their website. In principle, these types of errors could be corrected by using the same measurement procedure, but by narrowing or broadening the keyword phrases, respectively. While our qualitative examination of search results suggests that false positives are rare, the frequency of false negatives is unknown.
The results presented in Table 2 provide preliminary quantitative evidence for ASURE's reliability as a direct measure of schools' rhetorical use of research evidence, and of its validity as an indirect measure of schools' actual use of research evidence. Specifically, they show that ASURE is stable over time, consistent with an existing measure of the use of research evidence, distinct from website size, and associated in expected ways with measures of district capacity and student performance. Some of these findings, especially those that provide somewhat weaker evidence, offer greater insight into ASURE and warrant closer consideration.
It might be thought surprising that ASURE is not more highly correlated with the total size of a district's website, and thus that ASURE does not require normalisation by website size (for example, expressed as a proportion of all pages). A more detailed look at district websites revealed that total website size is driven primarily by the site's architecture. For example, most district websites provide a staff directory, but some directories list all staff on a single page (resulting in a small website), while others list each staff member on their own contact page (resulting in a very large website). This helps explain the low correlation between ASURE and website size, and also why it is unnecessary and inappropriate to normalize ASURE by website size.
The positive correlations observed between ASURE and EBPAS offer some convergent evidence, but this may be viewed as weak evidence because these correlations are not statistically significant. However, the lack of statistical significance may be driven by the fact that the EBPAS is a self-report measure, and thus subject to social desirability biases and ceiling effects observed in many existing measures of the use of research evidence. Indeed, in this sample we observe evidence of ceiling effects (M = 3.78, SD = 0.39 on a five-point scale). This could suggest that the lack of a significant correlation may be more closely associated with threats to the validity of EBPAS, than of ASURE.
The correlations between ASURE and student achievement on standardised tests were positive and significant for most subjects, but smaller and non-significant for literacy. This is surprising given the volume of research on literacy-focused programmes and practices. Indeed, the What Works Clearinghouse lists nearly twice as many literacy-focused programmes than in any other focus. The non-significant correlation observed for literacy achievement may reflect that schools are exposed to a large pool of literacy-based programmes, making the selection and implementation of evidencebased ones more challenging. It also represents an opportunity to reflect on what ASURE does and does not attempt to measure. ASURE is designed as a measure of schools' rhetorical use of research evidence, but it does not directly measure schools' (fidelity of) implementation of the findings of that research. For example, a school may use research evidence to select a particular literacy programme, but subsequently be unable to fully implement the programme due to other time, cost, or political barriers. More generally, however, the modest correlations observed for achievement across subject areas can be explained by the fact that schools' use of research evidence is only one of many factors that may influence students' achievement.
There are a number of ways that ASURE might be used in future research. First, ASURE provides a direct measure of schools' rhetorical use of research evidence, which can be used to better understand how different schools communicate with their outside audiences, and the extent to which they highlight research and evidence in those communications. Second, it provides a new indirect measure of the extent of schools' actual use of research evidence, which can be used to examine both potential predictors (for example, district demographics, resources) and outcomes (for example, student achievement, parental satisfaction) faster and in a larger setting than is possible with existing measures. Third, it can be used in a complementary fashion alongside other strategies for investigating the use of research evidence. For example, ASURE might be paired with additional quantitative measures or qualitative investigation to identify specific types of use of research evidence, barriers to use, or the process of use. Such a combination of multiple measures and modes of investigation in the use of research evidence can provide a more comprehensive understanding of how schools are engaging with research. Finally, ASURE can be used as a diagnostic measure to identify schools that are or are not using research and evidence, or an evaluative tool to examine the impact of interventions intended to facilitate schools' use of research evidence.
However, supporting these future research applications, additional research on ASURE as a measure of the use of research evidence is needed. The evidence presented in Tables 1 and 2 of its reliability and validity should be viewed as tentative, and future work should aim to establish its reliability and validity in other contexts (for example, other states) and at other organisational levels (for example, school buildings). Additionally, further investigation of methods for selecting keyword phrases used in the search query may help to identify ways to tailor these keywords. For example, while the phrases 'research based' and 'evidence based' are commonly used in primary public education settings in the US, other phrases may be more appropriate for investigating the use of research evidence in other settings (for example, higher education, public health) or locations (that is, outside the US). For example, the phrase 'evidence-informed decision making' (EIDM) is not widely used in public education settings in the US, while it is more common in the field of public health in Canada (National Collaborating Centre for Methods and Tools, 2016) .
More broadly, future research may also explore whether ASURE can be adapted as a general measure of organisations' rhetorical and actual use of research evidence. While in this paper we have described and validated ASURE in the context of public schools, in principle this measurement strategy could be employed to measure the use of research evidence by any kind of organisation that maintains a website. Again, because different kinds of organisations may use different keywords and phrases to refer to research evidence, the specific terms used in ASURE may vary across contexts. However, this initial exploration offers a starting point for the development not simply of a measure for schools, but instead of an archivally-based, organisation-level measure of the use of research evidence.
Our brief review of existing strategies for measuring the use of research evidence in schools and related social service settings revealed a series of measurement challenges: a focus on individuals but not organisations, risks of social desirability bias and ceiling effects, time-consuming and costly data collection, and low response rates. To address these challenges, we developed the ASURE measure, which uses readily available internet search engine results to directly measure schools' rhetorical use of research evidence, and indirectly measure their actual use of research evidence. Despite its potential limitations, our application of ASURE to measure the use of research evidence in all 595 Michigan public school districts suggests that ASURE holds promise as a rapid measure of use of research evidence that is both reliable and valid, and thus offers education researchers a viable new measurement strategy.
